Objective. To test the impact of the dependent coverage expansion (DCE) on insurance disparities across race/ethnic groups. Data Sources/Study Setting. Survey data from the National Survey of Drug Use and Health (NSDUH). Study Design. Triple-difference (DDD) models were applied to repeated cross-sectional surveys of the U.S. adult population. Data Collection/Extraction Methods. Data from 6 years (2008-2013) of the NSDUH were combined. Principal Findings. Following the DCE, the relative odds of insurance increased 1.5 times (95 percent CI 1.1, 1.9) among whites compared to blacks and 1.4 times (95 percent CI 1.1, 1.8) among whites compared to Hispanics. Conclusions. Health reform efforts, such as the DCE, can have negative effects on race/ethnic disparities, despite positive impacts in the general population.
Improving access to care across the general population and reducing disparities in access to care across race and ethnic groups are complementary goals of public health policy (Williams and Jackson 2005; Koh, Graham, and Glied 2011) . However, policies that aim to improve access to care may not affect these two goals in the same way (Mechanic 2002; Benach et al. 2011; Cerd a et al. 2014) . In particular, researchers have raised the concern that preexisting social inequality could constrain benefits of some policies to relatively advantaged groups so that positive public health impacts are achieved at the same time as race and ethnic disparities are deepened (Phelan and Link 2005; Frohlich and Potvin 2008; Phelan, Link, and Tehranifar 2010) . One potential example of this phenomenon is the dependent coverage expansion (DCE), which took effect in September 2010 as part of the Patient Protection and Affordable Care Act (ACA) and remains one of its most popular provisions (Blumenthal and Collins 2014) . The DCE aimed to improve access to health insurance coverage for young adults, the age group with lowest prevalence of health insurance coverage , by requiring private insurance policies that cover dependents to extend dependent coverage through age 25. Since the DCE only benefits individuals with privately insured parents or guardians, the potential divergence in its impact on population-wide levels of coverage, on the one hand, and disparities in coverage, on the other, is a concern. Understanding the impact of the DCE on disparities in coverage is important for understanding the equity impact of health insurance reform.
Studies examining the impact of the DCE in the general population have consistently found that the policy increased insurance coverage among young adults (Wallace and Sommers 2015) . However, evidence regarding differential effects across race and ethnic groups is mixed. Some studies have found no evidence of differential impact, suggesting that the gains in insurance coverage were evenly distributed across groups (Sommers et al. 2013; Kotagal et al. 2014; Shane and Ayyagari 2014) . Other studies have found that the positive effect of the DCE on insurance coverage was greater among whites than among blacks and Hispanics (Akosa Antwi, Moriya, and Simon 2013; O'Hara and Brault 2013), a result which implies an increase in coverage disparities. Differences across these early studies may have been influenced by the early impacts of the DCE; all of the above studies used data through the end of 2011. A study using data through 2012 suggested that impacts of the DCE on insurance coverage among blacks and Hispanics may have been larger in that year compared with 2011 (Shane, Ayyagari, and Wehby 2016) . Studies using data on a longer period following implementation of the DCE provide stronger evidence of differential impact. For instance, a study of insurance coverage among users of emergency rooms, which used data through 2012 from the National Trauma Data Bank, found that the DCE reduced the rate of uninsurance among patients by 17 percent for whites, 6 percent for blacks, and 4 percent for Hispanics (Scott et al. 2015a,b) . One study using data through 2013 reported no heterogeneity in the effect of the DCE across race/ethnic groups (Barbaresco, Courtemanche, and Qi 2015) , but no studies have examined the impact on disparities in coverage in detail. In this report, we directly test the impact of the DCE on disparities in insurance coverage among blacks and Hispanics relative to whites starting in the third quarter of 2010, when the ACA's DCE took effect, and continuing through the end of 2013, just before implementation of the ACA's Medicaid expansions and insurance exchanges.
METHODS

Sample
Data come from the National Survey of Drug Use and Health (NSDUH), an annual cross-sectional survey conducted by the Substance Abuse and Mental Health Services Administration. The NSDUH sample is designed to be representative of the non-Active Duty Military general population of the United States at the state level. Study procedures were approved by the RAND Human Subject Protection Committee.
Race/Ethnicity
Respondents self-identified their race/ethnic identity as Hispanic or non-Hispanic and white, black, Asian, Native American, or Other. Results are shown for comparisons on Non-Hispanic whites (whites) with non-Hispanic blacks (blacks), and Hispanics.
Outcome
Health insurance status is assessed by self-report. The respondent or a proxy household member was asked whether they currently were covered by each of the following insurance types: Medicare, Medicaid/CHIP, Tricare/Champus/ChampVA/VA/Other Military, private insurance, or other insurance. Respondents were classified as having any insurance versus no insurance and those with any insurance classified as having private or public insurance. The primary outcome examined here is "any versus no insurance," based on methodological research showing that respondents are more accurate in reporting any versus no coverage than in reporting specific types of coverage (Nelson et al. 2000; Call et al. 2013) , particularly for public insurance (Hill 1288 HSR: Health Services Research 53:2 (April 2018 2007). Secondary analyses were conducted examining private and public insurance coverages.
Additional Covariates
Statistical adjustment is recommended in the literature to adjust for differences in group composition across time periods (Ryan, Burgess, and Dimick 2015) . Models were specified with and without statistical controls for sex, educational attainment, income, and marital status.
Statistical Analysis
The impact of the DCE on disparities in insurance coverage was estimated using a triple-difference (DDD) model, an extension of the difference-in-difference (DD) model frequently used in policy evaluation (Howell, Conway, and Rajkumar 2015) . The DD model compares change over time in an intervention group with change over the same period of time in a control group unaffected by the policy in question. Change in the intervention group net of change in the control group is interpreted as an effect of the intervention. The DDD model extends the DD model to address the impact of the intervention on differences across subgroups, where the effect for each subgroup is estimated with a DD model. In this study, the DDD model is used to test whether the DCE affected the difference in insurance coverage between whites and blacks or Hispanics. We applied a set of DDD analysis for the repeated cross-sectional data from the NSDUH between the two age groups (19-25 and 26-34) using data from 2008 to 2013. In the equation below, let A, D, and R be binary indicators for age groups (A = 1 for 19-25 years old), time periods affected by DCE (D = 1 for the third quarter of 2010 and later periods), and race/ethnicity group (R = 1 for non-Hispanic white and 0 for a reference minority group). The DDD approach was implemented by generalized linear models (GLM) taking the following form:
where E(Y it ) is the mean of the outcome Y it (e.g., any insurance coverage), g() is a link function in GLM, X it c is the effect of individual-level coavariates (i.e., gender, education, marital status, and income), and s t is the fixed effect for Dependent Coverage Effect on Disparitiestime (quarter years, with most recent quarter omitted). The remaining seven terms model the covariate-adjusted differences among the four subpopulations defined by age group and race/ethnicity. Specifically, the pre-DCE differences between the two age groups are k 0 and k 0 +k 5 for the minority subpopulation and non-Hispanic white subpopulation, respectively. The pre-DCE difference among 26-34 years old between non-Hispanic white and minority is represented by k 3 . The differences between pre-and post-DCE periods are k 1 for minority aged 26-34 years old, k 1 þ k 2 for minority aged 19-25 years old, k 1 þ k 4 for non-Hispanic white aged 26-34 years old, and
for non-Hispanic white aged 19-25 years old, respectively. The DD effect of the DCE is k 2 for the minority subpopulation and k 2 þ k 6 for non-Hispanic white. The DDD effect for differential DCE effects between the two race/ethnicity groups is therefore the three-way interaction k 6 , which is the main parameter of interest for inference. Models were estimated using logistic and identity links, with and without individual-level covariates X it c. All models were fitted in SAS 9.4 using survey adjusted procedures (PROC SURVEYREG and PROC SURVEYLOGISTIC) to adjust for the informative survey designs in NSDUH.
RESULTS
The sample includes a total of 118,110 respondents, 87,802 in the 19-to 25-year-old age group and 30.308 in the 26-to 34-year-old age group (Table 1) . With respect to marital status, educational attainment and income, both blacks and Hispanics differ from whites before and after the DCE for both age groups. There is variation in the level of significance of differences in the sex composition of the groups, but the magnitude of the differences is small and the relative order of the proportions of male respondents is the same for all groups. Time trends in insurance coverage for 19-to 25-year-olds, the age group targeted by the DCE, and 26-to 34-year-olds, the control group, are shown in Figure 1 for blacks, Hispanics, and whites. For all three groups, the proportion with any insurance is lower among 19-to 25-year-olds than among 26-to 34-year-olds for the entire pre-DCE period, which ended close to the end of 2010. After that point in time, the differences between the age groups narrow, and, among whites but not blacks or Hispanics, the age-group difference reverses, with the younger group reaching higher levels of coverage than the older group. Note. Significance levels were marked as ***<.001, **<.01, *<.05. †
Rates were compared with whites of the same age group and during the same period.
Dependent Coverage Effect on Disparities
Results from the DDD analysis of the impact of the DCE on disparities in insurance coverage between whites and blacks and between whites and Hispanics are presented in Table 2 . Estimates from two logistic regression models for each comparison are shown, one with no adjustment for covariates and one with statistical adjustment for sex, marital status, income, and education.
The unadjusted models for the white-black comparison show that among the 19-to 25-year-old age group, whites were significantly more likely to have insurance before the DCE (OR = 1.4, 95 percent CI 1.2-15) and that the disparity in insurance coverage was larger after the DCE (OR = 1.9, 95 percent CI 1.8-2.1). The increase in disparity between the two time periods was statistically significant in this age group (OR = 1.4, 95 percent CI 1.2-1.6). In contrast, among the 26-to 34-year-old age group, the disparity was significant in both time periods (PRE: OR = 1.6, 95 percent CI 1.3-1.9; POST: OR = 1.5, 95 percent CI 1.3-1.8), but there was no change in this disparity between the time periods (OR = 1.0, 95 percent CI 0.8-1.2). The DDD estimate, which compares the temporal change in disparities between the two age groups, is statistically significant (OR = 1.4, 95 percent CI 1.1-1.8). In the model adjusting for covariates, the estimates of disparities between whites and blacks are reduced, but the DDD estimate indicating a relative increase in disparities among the younger than the older age group remains statistically significant (OR = 1.5, 95 percent CI 1.1-1.9). The magnitude of the impact of the DCE on disparities between whites and blacks was estimated using a linear regression model; the model indicates that the DCE increased disparities between whites and blacks by 5 percent.
Results for the comparison between whites and Hispanics differ in some respects from that between whites and blacks. Disparities between whites and Hispanics are larger in magnitude than those between whites and blacks for both age groups before and after the DCE. In addition, in the unadjusted model, there is a statistically significant decrease in disparities between whites and Hispanics among the 26-to 34-year-old age group between the pre-and post-DCE periods (OR = 0.8, 95 percent CI 0.7-1.0). However, the DDD estimate of the impact of the DCE on disparities is similar; the DDD estimates of the DCE impact on disparities are significant in both the unadjusted model (OR = 1.5, 95 percent CI 1.2-1.8) and the adjusted model (OR = 1.4, 95 percent CI 1.1-1.8). Linear regression indicates that the DCE increased disparities between whites and Hispanics by 4 percent.
Secondary analyses were conducted examining private and public insurance coverage. For private insurance coverage, the unadjusted DDD estimate of the impact of the DCE on disparities is smaller than observed for any insurance, but statistically significant for disparities between whites and blacks (OR = 1.2, 95 percent CI 1.0-1.4) and disparities between whites and Hispanics (OR = 1.2, 95 percent CI 1.0-1.4). In adjusted models, the impact on disparities between whites and blacks remains statistically significant (OR = 1.2, 95 percent CI 1.0-1.5), while the impact on disparities between whites and Hispanics is no longer statistically significant (OR = 1.1, 95 percent CI 0.9-1.4). For public insurance, none of the models find DDD estimates approaching statistical significance (p-values range from .317 to .570).
The robustness of the results was tested using two methods suggested in the literature. (Results available from authors.) First, following Slusky (2015) , we tested for placebo effects, that is, significant DDD results using time points prior to the DCE at which no policy impacts were expected. Tests using 2006 and 2008 as cutpoints found no statistically significant DDD contrasts for either disparity, suggesting that the trends prior to the DCE were parallel. Second, to account for early implementation of the DCE prior to September 2010 (Busch, Golberstein, and Meara 2014) , we reran the analyses excluding the 2010 survey year, as some prior studies have done (Chua and Sommers 2014; Scott et al. 2015a,b) . Results excluding data from 2010 were similar to those reported in Table 2 . 
DISCUSSION
Prior studies provide strong evidence that the DCE has had a positive impact on health insurance coverage among young adults, the age group that historically has been least likely to be covered (Collins et al. 2012; Sommers et al. 2013; Blumenthal and Collins 2014) . However, the evidence to date regarding the equity effect of the DCE, specifically its impact on race/ethnic disparities, has not been clear, perhaps due to the short follow-up period examined in prior studies. In this study, which used data from a large national survey through the end of 2013, preceding the ACAs Medicaid expansions and health insurance marketplaces, the evidence is clear that the DCE widened race/ethnic disparities in insurance coverage for both blacks and Hispanics relative to whites. The impact of the DCE on disparities in insurance coverage is particularly important because of the potential influence of disparities in coverage on disparities in health care utilization and health status. A growing literature suggests that the DCE has had some positive downstream impacts (Barbaresco, Courtemanche, and Qi 2015) . Although evidence to date does not suggest that the DCE has impacted utilization in general (Shane, Ayyagari, and Wehby 2016) , there is evidence that it has increased utilization of behavioral health care services (Saloner and Le Cook 2014; Breslau et al. 2017) . Disparities in the impact of the DCE could result in widening disparities in these downstream outcomes. Secondary analyses that examined the impact of the DCE on disparities on private and public insurance coverage separately confirm the direction of impact and the specificity of the impact on private versus public insurance sources, but also suggest that the effects were smaller in magnitude. These results should be interpreted in light of evidence that respondents report whether they have any insurance more accurately than they report specific sources of coverage (Nelson et al. 2000) .
A strength of this study is that it covers the entire period during which the DCE was likely to be the dominant policy influence on disparities in health insurance coverage in this age group, from the initial implementation through the Medicaid expansion in 2014, which is likely to have had distinct effects. Although some states expanded Medicaid prior to 2014, studies of those early expansion states show larger increases in coverage among the older compared to younger adults (Sommers, Kenney, and Epstein 2014) . Early expansion of Medicaid may have influenced results of this and other studies of the DCE, but it is likely to have reduced the apparent impact of the DCE on coverage and on disparities in coverage.
Dependent Coverage Effect on Disparities
Perhaps most important, this finding highlights the need to examine contemporary as well as historical causes of health disparities and acknowledge the complex challenges of achieving a more equitable health system through health policy (Alegr ıa et al. 2016) . Unintended adverse effects on health equity can occur if relatively advantaged individuals among the target population are better able to take advantage of new opportunities. In this case, the DCE offered a benefit only to those whose parents or guardians were privately insured, a group that is likely to be relatively advantaged not only with respect to access to care but also with respect to socioeconomic status, since private coverage is more common among those with higher incomes (Smith and Medalia 2015) .
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